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(54) OPTICAL PICKUP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup capable of 
recording and reproducing data in optical disks or recording surfaces 
different in corresponding wavelength and suitable to miniaturization. 
SOLUTION: This optical pickup is provided with a first light source of a 
semiconductor laser emitting a first light beam having a first wavelength, a 
second light source of a semiconductor laser emitting a second light beam 
having a second wavelength longer than the first wavelength, a third light 
source of a semiconductor emitting a third light beam having a third 
wavelength longer than the second wavelength, an optical axis coupling 
element making the optical paths of the first, second and third light beams 
in common and a condenser lens for condensing the first, second and third 
light beams on the information recording surface of a recording medium. 
The optical head is provided with a diffraction optical device which is / 
arranged in the optical paths from the first, second and third optical / 
sources to the condenser lens and moreover includes a diffraction grating 
having a rotation symmetric central axis arranged at the center of the 
optical path. The diffraction grating is provided with a cross section shape 
which condenses diffracted light whose absolute value is first or more order 
as information reading light or information recording light with respect to 
the first and second light beam and Which Condenses diffracted light Of 
zeroth order as information reading light or information recording light with 
respect to the third light beam via the condenser lens. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st light source of the semiconductor laser which carries out outgoing radiation of the 1st light beam which has 
the 1st wave, The 2nd light source of the semiconductor laser which carries out outgoing radiation of the 2nd light beam which 
has the 2nd wave longer than the 1st wave. The 3rd light source of the semiconductor laser which carries out outgoing radiation 
of the 3rd light beam which has the 3rd wave longer than the 2nd wave, The optical-axis joint component which makes the 
optical path of said 1st, 2nd, and 3rd light beams communalize, The condenser lens which makes the information recording 
surface of a record medium condense said 1st. 2nd. and 3rd light beams, It has a diffracted -light study component containing the 
diffraction grating which has the symmetry-of-revolution medial axis which was preparation has been 

arranged in the optical path from said 1st, 2nd, and 3rd light sources to said condenser lens, and has been arranged at the core 
of said optical path. As for said diffraction grating, about said 1st and 2nd light beams, an absolute value condenses the primary 
more than diffracted light as information reading light or an information record light through said condenser lens, said 3rd light 
beam — zero — the optical pickup characterized by having the cross-section configuration which makes the following diffracted 
light condense as information reading light or an information record light. 

[Claim 2] The plate of translucency with which said diffracted-light study component countered parallel of a pair, and the liquid 
crystal layer pinched by said plate, The counterelectrode of the pair which is prepared in said monotonous inside which counters, 
respectively, and impresses an electrical potential difference to said liquid crystal layer, said diffraction grating monotonous and 
prepared on said said counterelectrode facing said liquid crystal layer — since — at least one side of the counterelectrode of 
said pair The central transparent electrode arranged at said symmetry-of-revolution medial axis, and the annular transparent 
electrode arranged the surroundings of said central transparent electrode, At the time of said 1st or 2nd light beam exposure, the 
same electrical potential difference is impressed to said central transparent electrode and said annular transparent electrode, 
since — The optical pickup according to claim 1 characterized by having an armature-voltage control means to impress an 
electrical potential difference which is different in said central transparent electrode and said annular transparent electrode at 
the time of said 3rd light beam exposure. 

[Claim 3] Said diffracted-light study component is an optical pickup according to claim 2 characterized by having the plano- 
concave lens which makes said optical path common. 

[Claim 4] It is the optical pickup according to claim 2 which said diffracted-light study component has said plano-concave lens 
unified as it is monotonous, and is characterized by forming said diffraction grating in the flat surface of said plano-concave lens. 
[Claim 5] Said diffraction grating formed on translucency [ which said diffracted-light study component becomes from an 
anisotropy optical material ] parallel monotonous, The complementary translucency parallel plate which consists of an isotropic 
optical material with which said diffraction grating was filled up, It has a means to make the main plane of polarization of one light 
in said 1st. 2nd, and 3rd light beams incline to the main plane of polarization of other light, since — the time of said 1st or 2nd 
light beam exposure — effective opening — providing — and — the time of said 3rd light beam exposure — said effective 
opening — smallness — the optical pickup according to claim 1 characterized by having the opening control means which offers 
effective opening. 

[Claim 6] Said diffracted-light study component is an optical pickup according to claim 5 characterized by having the plano- 
concave lens which turned the crevice to said condenser lens side. 

[Claim 7] Said diffracted-light study component is an optical pickup according to claim 5 characterized by having the plano- 
concave lens which was united with said complementary translucency parallel plate by the side of said condenser lens, and 
turned the crevice to said condenser lens side. 

[Claim 8] Said opening control means is the optical pickup of any 1 publication of claims 5-7 characterized by being a dichroic 
mirror. 

[Claim 9] The include angle which makes the main plane of polarization of one light in said 1st. 2nd, and 3rd light beams incline to 
the main plane of polarization of other light is the optical pickup of any 1 publication of claims 5-8 characterized by being 90 
degrees. 

[Claim 10] Said anisotropy optical material is the optical pickup of any 1 publication of claims 5-9 which are uniaxial crystals and 
are characterized by the optical axis inclining to the direction of incidence of said 1st. 2nd. and 3rd light beams. 
[Claim41] Said diffracted-light study component is the optical pickup of anyl -publication of claims 1-10 characterized by 
making a concave lens operation to said 1st or 2nd light beam. 

[Claim 12] Said condenser lens is the optical pickup of any 1 publication of claims 1-11 characterized by being the lens with 
which aberration was amended in the wavelength range of the 1st and 2nd light beams. 

[Claim 13] Said diffraction grating is the optical pickup of any 1 publication of claims 1-12 characterized by condensing the 1st 
light beam diffracted light of the 1st order of diffraction as information reading light or an information record light about said 1st 
light beam, and condensing the 2nd light beam diffracted light of the 2nd order of diffraction of a low degree as information 
reading light or an information record light from said 1st order of diffraction about said 2nd light beam through said condenser 
lens. 

[Claim 14] It is the optical pickup according to claim 13 characterized by said 2nd light beam diffracted light being the primary 
diffracted light when said 1st light beam diffracted light is the secondary diffracted light 

[Claim 15] The optical pickup of any 1 publication of claims 1-14 characterized by the cross section of said diffraction grating 
consisting of irregularity of serrate or a stairway configuration. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical pickup which makes possible compatibility from the optical disk with 
which correspondence wavelength differs to CD. CD-R. DVD, and HD-DVD using a laser light source of especially different 
wavelength about the optical system of the optical pickup in the optical recording regenerative apparatus which carries out 
record playback of the information. 
[0002] 

[Description of the Prior Art] There is an optical disk player which reads recording information and can do it from optical disks, 
such as an optical recording medium (compact disc), for example. CD, CD-R (compact disc rewritable), and DVD (digital video 
disc), in the account rec/play student equipment of optical. Although CD in recent years and the spread of CD-Rs have a 
remarkable thing, DVD of 4.7GB of large capacity is further introduced into the commercial scene. The demand of the package 
media in which high density record is still more possible is strong in a commercial scene. 

[0003] It is effective in improvement in recording density to make high short-wavelength-izing of the light source and the 
numerical aperture (NA) of an objective lens which are used as known well. About short-wavelength-izing, research of the 
semiconductor laser (for example, wavelength of 405nm) of the short wavelength which used the GaN substrate as the base 
shows progress, and utilization has it in near level. Research of about 1 5GB of high density DVD (HD-DVD) system using the 
semiconductor laser of short wavelength is advanced similarly. 

[0004] Then, it will search for, the compatibility, i.e., the compatibility, as for which recording information is read and made to the 
account rec/play student equipment of HD-DVD optical from CD, CD-R. and DVD. A duty of the compatible regeneration system 
is imposed as naturally DVD being reproducible. It becomes a problem that a two-layer disk cannot be read among DVD disks by 
the laser of short wavelength here. Since the reflection factor in the short wave Nagamitsu beam of the middle class of a two- 
layer disk is low, this is produced. Therefore, in order to realize a compatible disk player, a HD-DVD system needs to carry the 
laser which emits light in the light beam (only henceforth red) of the red near the wavelength of 650nm in addition to the laser 
which emits light in the blue light beam near the wavelength of 405nm (only henceforth blue). 

[0005] Furthermore, CD-R is unreproducible near 650nm of DVD, and near 405nm of HD-DVDr It is because it falls rapidly on the 
other wavelength although just the reflection factor in nearly 780nm of the CD-R recording layer made in the pigment layer is 
high. Since a recording surface is an aluminum reflecting layer, although CD is refreshable, it needs the about 780nm light source 
for reproducing CD-R on other wavelength. Incidentally, in CD and CD-R. substrate thickness is 1 .2mm and the numerical 
aperture of 780nm and an objective lens of correspondence wavelength is about 0.45. Moreover, in DVD, substrate thickness is 
0.6mm and the numerical aperture of 635nm - 655nm and an objective lens of correspondence wavelength is about 0.6. In HD- 
DVD. substrate thickness is 0.6mm and the numerical aperture of 405nm and an objective lens of correspondence wavelength is 
about 0.6. 

[0006] The requirements which reproduce CD-R are that aberration is amended on the wavelength near 780nm, amending the 
difference in disk substrate thickness, changing NA, and ******. Therefore, in order to realize a full compatible disk player, a HD- 
DVD system needs to carry the laser which emits light in the light beam (only henceforth red) of the red near the wavelength of 
650nm in addition to the laser which emits light in the blue light beam near the wavelength of 405nm (only henceforth blue). 
Furthermore, it is necessary to also carry CD and the laser which emits light in the light beam (only henceforth infrared rays) of 
the infrared radiation near [ for CD-R ] the wavelength of 780nm. 

[0007] However, it is difficult to condense mostly the various light from which wavelength differs with the conventional single lens 
for the chromatic aberration which an objective lens has by non-aberration. For this reason, in order to secure the compatibility 
of CD, CD-R, DVD, and HD-DVD, a certain device is needed. 
[0008] 

[Problem(s) to be Solved by the Invention] Then, although the approach of changing for every wavelength using an exclusive 
objective lens can be considered as the implementation approach of the optical pickup for the compatible players of CD, CD-R, 
DVD, and HD-DVD, since a complicated lens change device is required of that of cost increases and an actuator becomes 
large about three kinds of objective lenses, it is disadvantageous for a miniaturization. Moreover, although how to combine with 
an objective lens and a collimator lens can be considered as other approaches, since the collimator is fixed to an objective lens, 
problems, like it is difficult to maintain the engine performance at the time of migration of an objective lens occur. 
[0009] Anyway, in order to secure the compatibility of CD, CD-R, DVD. and HD-DVD, when the optical system of the prism of 
dedication, a lens. etc. is constituted using two or more light sources, there is an inclination for an optical pickup or the optical 
whole head to become complicated, and to become large-sized. This invention is made in view of the above-mentioned technical 
problem, and is to offer the optical pickup which was suitable for the miniaturization in which an account rec/play student is 
possible to the optical disk or recording surface from which correspondence wavelength differs. 
[0010] 

[The means for solving invention] The 1st light source of the semiconductor laser to which the optical pickup of this invention 
carries out outgoing radiation of the 1st light beam which has the 1st wave, The 2nd light source of the semiconductor laser 
which carries out outgoing radiation of the 2nd light beam which has the 2nd wave longer than the 1st wave, The 3rd light source 
of the semiconductor laser which carries out outgoing radiation of the 3rd light beam which has the 3rd wave longer than the 2nd 
wave. The optical-axis joint component which makes the optical path of said 1st. 2nd, and 3rd light beams communalize. The 
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condenser lens which makes the information recording surface of a record medium condense said 1st, 2nd, and 3rd light beams, It 
has a diffracted-light study component containing the diffraction grating which has the symmetry-of-revolution medial axis which 
was preparation has been arranged in the optical path from said 1st, 2nd, and 3rd light sources to said 

condenser lens, and has been arranged at the core of said optical path. As for said diffraction grating, about said 1st and 2nd 
light beams, an absolute value condenses the primary more than diffracted light as information reading light or an information 
record light through said condenser lens, said 3rd light beam — zero — it is characterized by having the cross-section 
configuration which makes the following diffracted light condense as information reading light or an information record light. 
[0011] In the optical pickup of this invention said diffracted-light study component The plate of the translucency which 
countered parallel of a pair, and the liquid crystal layer pinched by said plate. The counterelectrode of the pair which is prepared 
in said monotonous inside which counters, respectively, and impresses an electrical potential difference to said liquid crystal 
layer, said diffraction grating monotonous and prepared on said said counterelectrode facing said liquid crystal layer — since — 
at least one side of the counterelectrode of said pair The central transparent electrode arranged at said symmetry-of^revolution 
medial axis, and the annular transparent electrode arranged the surroundings of said central transparent electrode, since — it is 
characterized by having an armature -voltage control means to impress the same electrical potential difference to said central 
transparent electrode and said annular transparent electrode at the time of said 1st or 2nd light beam exposure, and to impress 
an electrical potential difference which is different in said central transparent electrode and said annular transparent electrode at 
the time of said 3rd light beam exposure. 

[0012] In the optical pickup of this invention, said diffracted-light study component is characterized by having the plano-concave 
lens which makes the inside of said optical path common. In the optical pickup of this invention, said diffracted-light study 
component has said plano-concave lens unified as it is monotonous, and it is characterized by forming said diffraction grating in 
the flat surface of said plano-concave lens. 

[0013] In the optical pickup of this invention said diffracted-light study component Said diffraction grating formed on 
translucency [ which consists of an anisotropy optical material ] parallel monotonous, The complementary translucency parallel 
plate which consists of an isotropic optical material with which said diffraction grating was filled up, It has a means to make the 
main plane of polarization of one light in said 1st, 2nd, and 3rd light beams incline to the main plane of polarization of other light, 
since — the time of said 1st or 2nd light beam exposure — effective opening — providing — and — the time of said 3rd light 
beam exposure — said effective opening — smallness — it is characterized by having the opening control means which offers 
effective opening. 

[0014] In the optical pickup of this invention, said diffracted-light study component is characterized by having the plano-concave 
lens which turned the crevice to said condenser lens side. In the optical pickup of this invention, said diffracted-light study 
component is characterized by having the plano-concave lens which was united with said complementary translucency parallel 
plate by the side of said condenser lens, and turned the crevice to said condenser lens side. 

[0015] In the optical pickup of this invention, it is characterized by said opening control means being a dichroic mirror. In the 
optical pickup of this invention, it is characterized by the include angle which makes the main plane of polarization of one light in 
said 1st, 2nd, and 3rd light beams incline to the main plane of polarization of other light being 90 degrees. 

[0016] In the optical pickup of this invention, said anisotropy optical material is a uniaxial crystal, and it is characterized by the 
optical axis inclining to the direction of incidence of said 1st. 2nd, and 3rd light beams. In the optical pickup of this invention, said 
diffracted-light study component is characterized by making a concave lens operation to said 1st or 2nd light beam. 
[0017] In the optical pickup of this invention, said condenser lens is characterized by being the lens with which aberration was 
amended in the wavelength range of the 1st and 2nd light beams. In the optical pickup of this invention, said diffraction grating is 
characterized by condensing the 1st light beam diffracted light of the 1st order of diffraction as information reading light or an 
information record light about said 1st light beam, and condensing the 2nd light beam diffracted light of the 2nd order of 
diffraction of a low degree as information reading light or an information record light from said 1st order of diffraction about said 
2nd light beam through said condenser lens. 

[0018] In the optical pickup of this invention, when said 1st light beam diffracted light is the secondary diffracted light, said 2nd 
light beam diffracted light is characterized by being the primary diffracted light. In the optical pickup of this invention, it is 
characterized by the cross section of said diffraction grating consisting of irregularity of serrate or a stairway configuration. 
[0019] 

[Function] The liquid crystal hologram used by this invention is an active component, and can perform comparatively simply the 
change by actuation of a seal-of-approval electrical potential difference. Moreover, the servo actuation which always maintains 
diffraction efficiency to max by the fine control of a seal-of-approval electrical potential difference is also possible. One 
polarization hologram can make it substitute for change actuation in false by making the polarization direction of laser intersect 
perpendicularly. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a drawing. 
(Optical pickup) Drawing 1 shows the outline of the optical pickup of the gestalt of an example. Semiconductor laser LD1 for HD- 
DVD to which, as for an optical pickup, the 1st wave carries out outgoing radiation of 400nm - the 410nm of the blue of the short 
wavelength near 405nm preferably, Semiconductor laser LD2 for DVD which carries out outgoing radiation of the red, the 2nd 
wave, i.e., the medium wave length desirable 630nm - 660nm for DVD near 650nm, longer than the 1st wave, It has CD, the 3rd 
wave, i.e., near 780nm. CD which carries out outgoing radiation of the infrared rays of the long wavelength for CD-R, and 
semiconductor laser LD3 for CD-R. [ longer than the 2nd wave ] With the gestalt of this operation, the semiconductor laser LD2 
and CD for DVD of the red for DVD and infrared semiconductor laser LD3 for DVD for CD-R use the semiconductor laser of one 
apparatus. Semiconductor laser LD1. LD2, and LD3 is changed as CD, the object for CD-R, the object for HD-DVD, and an 
object for DVD, respectively, and is turned on. 

[0021] Furthermore, the optical pickup is equipped with the optical-axis joint prism (color composition prism) 10 of the optical- 
axis joint component which makes these 1st, 2nd, and 3rd light beams, i.e., blue, red, and an infrared optical path communalize. As 
shown in drawing 1 , the optical-axis joint prism 10 of this optical system is designed so that the emission light beam of 
semiconductor laser LD1, LD2, and LD3 may be made with a common optical path, and has the function to carry out abbreviation 
coincidence of the optical axis of the laser beam of three wavelength. While the dichroic mirror 1 1 in the optical-axis joint prism 
10 reflects blue with a wavelength of 405nm. it is formed with the multilayer dielectric thin film so that it may have the property 
which penetrates infrared rays with a red of with a wavelength of 650nm and a wavelength of 780nm and may have a dependency 
whenever [ incident angle ]. Moreover, without being limited to optical-axis joint prism, the optical-axis joint component which 
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compounds an optical axis can be replaced with a dichroic mirror, and can use a diffraction grating, a liquid crystal cholesteric 
layer, etc. using the wavelength difference of an angle of diffraction for an optical-axis joint component. 

[0022] Moreover, the optical pickup equips the lower stream of a river of the optical axis of the optical-axis joint prism 10 with 
the polarization beam splitter 13, the collimator lens 14, and the objective lens unit 16. The quarter-wave length plate 15 is also 
contained in the objective lens unit 16. Through the optical-axis joint prism 10 and a polarization beam splitter 13, it is made an 
parallel light beam by the collimator lens 14 by the above optical exposure optical system, and is condensed towards the optical 
disk 5 placed near [ the ] the focus by the objective lens unit 16, and the laser beam from at least one of the 1st, 2nd, and 3rd 
semiconductor laser LD1, LD2, and LD3 forms an optical spot on the pit train of the information recording surface of an optical 
disk 5 according to it. That is, since the blue, the red, and the infrared light beam from the three light sources of laser light 
sources LD1. LD2, and LD3 are compounded by one optical path with the optical-axis joint prism 10 as shown in drawing 1 . the 
objective lens unit 16 makes the blue corresponding to the recording surface top of the optical disk of either CD, CD-R, HD- 
DVD and DVD. red, or infrared either condense. 

[0023] In addition to the above optical exposure optical system, the optical pickup has photodetection optical system, such as 
the detection lens 17, further, and the objective lens unit 16, the quarter-wave length plate 15, and the polarization beam splitter 
13 are used also for photodetection optical system. The reflected lights from any one optical disk 5 of CD, CD-R. HD-DVD, and 
the DVD are collected in the objective lens unit 16, and are turned to the condenser lens 17 for detection by the polarization 
beam splitter 13 through the quarter-wave length plate 15. The focusing light condensed with the detection lens 17 forms an 
optical spot near the light-receiving side 20 core of the quadrisection photodetector which has four light-receiving sides which 
two segments which pass astigmatism generating components (not shown), such as a cylindrical lens and a multi-lens, for 
example, intersect perpendicularly come to quadrisect. 

[0024] Moreover, the light-receiving side 20 of a photodetector is connected to a controller 30 and the error detection circuit 31 
including a demodulator circuit. The error detection circuit 31 is connected to the drive circuit 33 which drives the device 
containing the actuator 26 the tracking control of an objective lens unit, and for focal control. A quadrisection photodetector 
supplies the electrical signal according to the optical spot image by which image formation was carried out near [ the ] the light- 
receiving side 20 core to a controller 30 and the error detection circuit 31 . The demodulator circuit of a controller 30 generates a 
record signal based on the electrical signal. The error detection circuit 31 generates a focal error signal, a tracking error signal, 
other servo signals, etc. based on the electrical signal, each driving signal is supplied to each actuator through the drive circuit 
33 of an actuator, and these carry out the servo control drive of the objective lens unit 16 etc. according to each driving signal. 
(Objective lens unit) The objective lens unit 16 is the assembly of the compound objective lens which combined condenser lens 
16a which condenses a light beam to an optical disk recording surface, and diffracted-light study component 16b equipped with 
the liquid crystal layer which can control by the electrical and electric equipment, as shown in drawing 1 R> 1. Condenser lens 
16a and diffracted-light study component 16b are arranged by holder 16c at the same axle focusing on an optical path. 
[0025] The aspheric lens with which it is the blue wavelength range of 400nm - 410nm or the red wavelength range of 630nm - 
660nm, or aberration was amended in the blue wavelength range at least is used for condenser lens 16a. As for condenser lens 
16a, it is still more desirable to use the lens with which aberration was amended in both the wavelength range of blue and red. A 
reason is that tolerance in both blue wavelength is loosely made with red. Generally, since it normalizes on wavelength and 
tolerance becomes severe in inverse proportion to wavelength, if it compares on the wavelength of red and blue, since the 
direction from which the desirable property in blue wavelength is taken out will become difficult, as for aberration, it is desirable 
to use the aspheric lens with which aberration was especially amended in the blue wavelength range. As a condenser lens 
amended on both wavelength, the usual single optical glass lens is used and 2P objective lens created by 2P law using 
photopolymer ******** 2P is used further. 

[0026] Diffracted-light study component 16b located in the optical path from the light source side 10, i.e., optical-axis joint prism, 
to condenser lens 16a The plates 161 and 162 of the translucency of the glass which countered parallel of a pair as shown in 
drawing 2 , The liquid crystal layer 163 pinched by these plates and the opposite transparent electrodes 164 and 165 of the pair 
which is prepared in the monotonous inside which counters, respectively and impresses an electrical potential difference to a 
liquid crystal layer, diffraction-grating 16e (DOE: diffractive optical element) prepared on the inside which faced the monotonous 
liquid crystal layer of one of these — since — it becomes. The transparent electrode layers 164 and 165 which are inside the 
plates 161 and 162 of diffracted-light study component 16b are formed of ITO etc. The electrode 165 is divided on the inside and 
the outside. The transparent electrode for this liquid crystal control is halved in and abroad by the electrode parting line, and it is 
used in order to restrict NA at the time of CD playback. The radius of a parting line is decided by NA (about [ Usually ] 0.45) 
required for CD playback, and is the ratio of NA0.6 of DVD playback, and it is desirable to divide about [ of an objective lens 
effective diameter ] by 3/4. 

[0027] Diffraction-grating 16e in contact with liquid crystal has the Fresnel lens or hologram lens which consists of the zona 
orbicularis, i.e., two or more irregularity, of the circular sulcus by which was formed by the pattern which has the symmetry-of- 
revolution medial axis arranged at the core of an optical path, and was cut by two or more concentric circles centering on the 
optical axis, or the laminating was carried out with phot lithography, or a convex, as shown in drawing 2 . As are shown in drawing 
3 , and the cross section shows a blaze configuration, i.e., serrate, or drawing 4 , diffraction-grating 16e is formed so that it may 
become a stairway configuration. For example, since diffraction efficiency is higher than others, the diffraction grating of a 
serrate cross section is advantageous. 

[0028] Diffraction-grating 16e is formed in the radius field equivalent to the numerical aperture of condenser lens 16a required in 
order to realize the diameter of condensing SUBOTTO required for playback of HD-DVD or DVD by the shape of a hologram 
pattern of a concentric circle. Moreover, the hologram pattern of diffraction-grating 16e is the same as the interference pattern 
at the time of making the light which carried out outgoing radiation from the semiconductor laser of blue or red, and carried out 
incidence to diffracted-light study component 16b after penetrating optics, such as a collimate lens 14. and the light which 
penetrated condenser lens 16a after being reflected by the recording layer of HD-DVD or DVD. and carried out incidence to 
diffracted-light study component 16b interfere on the field which forms a diffraction grating. That is, when the primary diffracted 
light arises, the hologram pattern of a diffraction grating is set up so that it may have aberration which negates the spherical 
aberration generated when light penetrates the disk substrate of an objective lens 5. HD-DVD, or DVD. 

[0029] Diffraction-grating 16e is designed so that a concave lens operation may be made to blue or red. furthermore, diffraction- 
grating 16e — condenser lens 16a — minding — blue and red — the primary more than diffracted light — as information reading 
light or information record light — condensing — infrared rays — zero — it is designed so that the following diffracted light may 
be made to condense as information reading light or an information record light. 
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[0030] There is the approach of carrying out precision cutting with the approach of applying a photolithography technique, a 
diamond tool, etc.. as a method of creating diffraction-grating 16e of a serration or a stairway cross-section configuration. By 
these, the diffraction grating of the multistage story blaze which formed the blaze in false/or a blaze configuration can form on a 
transparent electrode. The form is formed in metal mold for the multistage story blaze or the blaze configuration, and a 
diffraction grating can also be reproduced from transparence plastic material by injection molding or 2P so-called law. A 
rectangle is sufficient as the cross-section configuration of diffraction-grating 1 6e, and the structure in which a refractive index 
carries out periodic change is sufficient as the cross section flat tabular. 

[0031] Thus, the pitch P of the diffracted-light study component which has diffraction-grating 16e of a concentric circular 
pattern is defined with a design value. The wavelength dependency of aberration improves so that the pitch of a diffraction 
grating becomes fine, but if a pitch becomes 5 or less times of wavelength, diffraction efficiency will fall greatly theoretically. 
Moreover, the effect by configuration gap becomes large, so that a pitch is fine. So, with the gestalt of this operation, a 
configuration gap of pitch 1 micrometer makes 20 micrometers or more a desirable value as a value which corresponds to 5%. 
Moreover, the pitch of a diffracted-light study component is designed so that blue, the conditions by which chromatic aberration 
is amended to red wavelength, the conditions by which aberration is amended to the infrared wavelength at the time of CD 
playback, and the conditions which amend the difference by 1.2m from 0.6mm of disk substrate thickness may be fulfilled as a 
result combined with the configuration of a concave lens. In order to change NA at the time of CD playback, the above- 
mentioned inside and a ground electrode perform by adjustment of the seal-of-approval electrical potential difference in an 
inside-and-outside periphery. 

[0032] The depth of the blaze of a diffraction grating is decided as follows. The refractive index of liquid crystal is set to nlc, and 
the refractive index of the base material which forms the blaze is set to n. Depth L from which the Mth diffracted light becomes 
max (M is an integer) when wavelength of the light source to be used is set to lambda becomes the greatest value when filling a 
degree type. 
[0033] 

[Equation 1] L=M-lambda/(nlc-n) 

Therefore, it is necessary to define L, M, n, and nlc so that the above-mentioned formula may be filled with each wavelength. The 
refractive index nlc of liquid crystal changes with the seal-of-approval electrical potential differences to give, and can take the 
value between the maximum n|| (parallel to the direction of a major axis of a liquid crystal molecule), and minimum value n** 
(perpendicular to a liquid crystal major axis) here. An actual numeric value is put in and calculated based on the above thing. 
[0034] blue and red — the primary diffracted light and infrared rays — as the zero-order diffracted light and a blaze base 
material — about [ refractive-index ], if ZLI-5049 (nlc=1.5-1.7) of Merck Co. is used as a liquid crystal ingredient using 
photopolymer ******** 2P of n= 1.5 Since it is lambda= 0.4 micrometers, M= 1, n= 1.5, and nlc=1.7 in HD-DVD, it is set to L= 2 
micrometers, and in the case of DVD, since it is lambda= 0.65 micrometers, M= 1, n= 1.5, and nlc=1.7, it is set to L= 3.25 
micrometers. In the case of CD, it is set to lambda= 0.78 micrometers, M= 0, n= 1.5, and nlc=1.5. 

[0035] From this, that what is necessary is just to set it as L= 3.25 micrometers of thickest DVD, blaze depth L will satisfy the 
above-mentioned formula, if the value of nlc is set to 1.623 to the wavelength of 0.4 micrometers of HD-DVD. In the 
configuration of diffracted-light study component 16b of drawing 2 , naturally the thickness of a liquid crystal layer needs to be 
thicker than Above L, and is set as about 5-20-micrometer thickness. As for the thickness of the substrate of a glass plate, 
0.7mm - 1.1mm is usually used. 

[0036] central transparent electrode 165a by which the counterelectrode 165 with which it is divided under diffraction-grating 
16e has been arranged at the symmetry-of-revolution medial axis of a diffraction grating as shown in drawing 2 , and annular 
transparent electrode 1 65b arranged the surroundings — since — it becomes, transparent electrodes 1 64 and 1 65 — each 
thickness is set as thickness which light does not diffract for transparent electrode itself. A center and the annular transparent 
electrodes 165a and 165b are connected to the armature -voltage control circuit 168, i.e., the armature-voltage control means, of 
impressing an electrical potential difference independently to these. The suitable electrical potential difference for liquid crystal is 
given so that respectively high diffraction efficiency may be acquired in the optical-path-length difference of a diffracted-light 
study component to the order of diffraction which needs infrared wavelength with blue and red. The required order of diffraction 
is the zero-order diffracted light to infrared rays to blue and red except the zero-order diffracted light. 
[0037] As shown in drawing 2 , diffracted-light study component 16b has the plano-concave lens 170 which carried out the 
optical path in common. Although the plano-concave lens 170 has been arranged on the optical lower stream of a river of 
diffracted-light study component 16b and the crevice is turned to the condenser lens 16a side in drawing 2 , as shown in drawing 
19 , diffraction-grating 16e is prepared on the translucency plate 161 of the optical upstream at electrode 165a and the 165b list 
which control the liquid crystal of a component, and turning a crevice to a light source side and being arranged in the optical 
upstream of diffracted-light study component 16b, also has a desirable plano-concave lens 170. A concave lens 170 is usually a 
single lens, and a concave surface is formed in the spherical surface or the aspheric surface. Although field of one of the two 
may already be the spherical surface, plane one of a manufacture top is simple. Although a concave lens 170 is usually arranged 
apart from a liquid crystal diffracted-light study component, as shown in drawing 2 , it can be pasted up with the monotonous 
substrate of liquid crystal. Moreover, in order to reduce the number of components, it can also constitute so that a concave lens 
171 may make the glass substrate of liquid crystal serve a double purpose, as shown in drawing 5 . Although the unified concave 
lens 171 was located in the optical downstream of diffracted-light study component 16b and the crevice is turned to the 
condenser lens 16a side in drawing 5 , as shown in drawing 20 R> 0, like the configuration of drawing 19 , it is located in the 
optical upstream of diffracted-light study component 16b, and a crevice can be turned to a light source side and it can also unite 
with the translucency substrate of a component. It is because the effect to which a wavelength dependence property improves 
with a concave lens, and is deteriorating with a convex lens on the contrary arises to the property of condenser lens 16a which 
fixed the best image point to use the substrate of diffracted-light study component 16b as a concave lens. 
[0038] Furthermore, it is also possible to arrange a collimator lens 14 on the light source side front face of the plate 161 of the 
translucency of liquid crystal diffracted-light study component 16b, as shown in drawing 6 . If it is made such a design, the 
condenser lens 16a side concave lens can be excluded. In three waves of each condition, it is determined that the above- 
mentioned lens system and the design of a diffracted-light study component satisfy engine performance including a condenser 
lens. The reason is that power of composition of a condenser lens and a diffracted-light study component can be set to about 0 
on one of wavelength, and it can make tolerance, such as location precision, loose. Furthermore, the order of diffraction of the 
diffracted-light study component to be used is set up according to it. For example, red and blue have combination possible for 
the primary diffracted light and infrared rays, such as combination of the zero-order diffracted light or the secondary blue 
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diffracted light, the primary red diffracted light and the infrared zero-order diffracted light, at the time of the condenser lens of 
usual optical glass. Moreover, when using the above-mentioned 2P objective lens, red and blue are possible for the combination 
of the zero-order diffracted light and the infrared zero-order diffracted light Furthermore, the diffracted light of the minus order 
of diffraction other than the diffracted light of the plus order of diffraction can also be used. 

[0039] Since diffracted-light study component 16b is the structure whose liquid crystal layer 163 was pinched between annular 
transparent electrode 165b and the transparent electrodes 164 which were formed in central transparent electrode 165a and its 
outside, if an electrical potential difference is impressed independently of in between [ electrode 165b, a transparent electrode 
164, and in between ] electrode 165a, a transparent electrode 164. and in between, diffracted-light study component 16b will 
achieve the following two functions according to an electrical-potential-difFerence impression gestalt. 
[0040] As shown in drawing 7 , diffracted-light study component 16b has the function which makes equal the polarization 
direction of light where the liquid crystal layer 163 penetrates the outside and the inside of central transparent electrode 165a by 
impressing the same electrical potential difference to two electrodes 165a and 165b. Furthermore, as shown in drawing 8 , 
diffracted-light study component 1 6b has the function to rotate the 90 degrees of the polarization directions of light where the 
liquid crystal layer 163 penetrates the outside of central transparent electrode 165a to the polarization direction of the light 
which penetrates central transparent electrode 165a, by impressing an electrical potential difference which is different in two 
electrodes 165a and 165b. Therefore, the effectual numerical aperture of condenser lens 16a can be changed to two electrodes 
165a and 165b by carrying out electrical-potential-difference impression. The armature-voltage control circuit 168 impresses the 
same electrical potential difference to central transparent electrode 165a and annular transparent electrode 165b at the time of 
an exposure of blue or red. and makes the control which impresses an electrical potential difference which is different in two 
electrodes 165a and 165b at the time of an infrared exposure. Thereby, diffracted-light study component 16b has the high 
effectiveness of the infrared zero-order diffracted light, on a periphery, is made low and demonstrates the effectiveness of 
restricting NA at inner circumference. 

[0041] Next, actuation of diffracted-light study component 16b is explained. As shown in drawing 1 , when equipment is loaded 
with an optical disk, by means (not shown) to identify the class of optical disk, the class of optical disk is identified, consequently 
a recognition signal is supplied to a controller 30. According to a loading optical disk, a controller 30 drives the armature-voltage 
control circuit 168, and the seal of approval of the liquid crystal operating voltage set up beforehand is carried out to the liquid 
crystal layer 163 through central transparent electrode 165a and annular transparent electrode 165b. 

[0042] In addition, what is necessary is just to carry out servo actuation so that the light-receiving quantity of light of the light- 
receiving side 20 of a detector may always become max when having shifted from the optimal seal-of-approval electrical 
potential difference with the setting error and ambient temperature of a liquid crystal seal-of^approval electrical potential 
difference. At the time of CD or CD-R playback, to the predetermined order of diffraction, inner circumference sets up the seal- 
of-approval electrical potential difference given to central transparent electrode 1 65a and annular transparent electrode 1 65b of 
an inside-and-outside periphery so that the maximum effectiveness and a periphery may become the minimum effectiveness. 
This is also realizable by thing which always make the optimal the RF signal and jitter from the light-receiving side 20 of a 
detector and which is done for servo actuation. 

[0043] As an optical pickup which has such a function, the optical pickup in which a diffraction grating contains the objective lens 
unit which designed the diffracted-light study component using the zero-order diffracted light as a symmetry-of-revolution 
object to the primary diffracted light and infrared rays (780nm) to the primary diffracted light and red (650nm) to blue (405nm) 
was produced. It is 0.6mm of disk substrate thickness in NA=0.61. and the conditions of an optical disk are 0.6mm of disk 
substrate thickness in NA=0.60. and are [ in 405nm of blue / in 650nm of red ] 1 .2mm of disk substrate thickness in NA=0.45 at 
infrared 780nm. 

[0044] The diffracted-light study component of the lens of **** has been arranged at the light source side of the condenser lens 
of the aspheric surface, the diffraction grating was formed on the concave surface, and each of concave surfaces and diffraction 
gratings was made into the aspheric surface configuration. Therefore, the 1st page and the 2nd page are the plane of incidence 
and the outgoing radiation sides of a diffracted-light study component, and the 3rd page and the 4th page are the plane of 
incidence and the outgoing radiation sides of a condenser lens. Each aspheric surface Z is expressed with the-two number of 
degree types. 
[0045] 
[Equation 2] 

2 , V'"* 1 +l ASir> 

l + Vl-n/ZOVK + lJr 2 t 

[0046] (However, the amount of Z:SAG. R:radius of curvature. K:constant of the cone, the radius from roptical axis, ASi: Aspheric 
surface multiplier) 

Phase function phi (r) is expressed with the-three number of **** types. 

[0047] 

[Equation 3] 

O(r) —dor (DFO + DF\r 2 + DF2r 4 + X>F3r 6 + OF4r 8 + DFSr *°) 

[0048] (However, the donorder of diffraction, lambdaOwavelength, the radius from roptical axis, DF1-DF5: Multiplier) 
The data of each aspheric lens by which design automation was carried out are as in Tables 1-3. 
[0049] 
[Table 1] 
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[Table 2] 
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:0051] 
[Table 3] 
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DF5 
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[0052] The change C of the wave aberration to the change B and CD (optical disk thickness of 1.2mm, light source wavelength of 
lambda= 780**10nm) of the wave aberration to the change A and DVD (optical disk thickness of 0.6mm, light source wavelength 
of lambda= 650**10nm) of the wave aberration to HD-DVD (optical disk thickness of 0.6mm, light source wavelength of lambda= 
405**5nm) of the objective lens unit obtained by drawing 9 is shown. The wavelength dependency which took wavelength along 
the axis of abscissa and took the amount of wave aberration on an optical axis (rms (lambda)) along the axis of ordinate in 
drawing 9 is shown. The wave aberration of an objective lens unit is stopped also in which wavelength below at MARESHARU 
marginal 0.07lambda so that it may illustrate. 

[0053] thus, the diffraction grating of this invention — a condenser lens — minding — blue and red — an absolute value — the 
primary more than diffracted light — as information reading light or information record light — condensing — infrared rays — 
zero, although it is designed so that the following diffracted light may be made to condense as information reading light or an 
information record light Furthermore, a diffraction grating may be designed so that the 1st light beam diffracted light of the order 
of diffraction high about blue may be condensed as information reading light or an information record light and the 2nd light beam 
diffracted light of the order of diffraction of a low degree may be condensed as information reading light or an information record 
light from the high order of diffraction about red. 

[0054] For example, diffraction-grating 16e of diffracted-light study component 16b As shown in drawing 10 , when the 1st blue 
light beam with a wavelength of 405nm penetrates. While being formed so that it may condense on an HD-DVD disk recording 
surface through condenser lens 1 6a as information reading light or an information record light the secondary diffracted-light B-2 
As diffraction-grating 16e is shown in drawing 1111 at coincidence, when the 2nd light beam of red with a wavelength of 650nm 
penetrates. It is formed so that the primary diffracted light R1 of a low degree may be condensed on a DVD disk recording 
surface through an objective lens as information reading light or an information record light from the secondary diffracted light of 
the 1st light beam diffracted light. Since zero-order [ blue ] and the primary diffracted lights B0 and B1 will be in a focus 
condition in the red zero-order diffracted light R0 and a red high order diffracted-light list on a disk recording surface in these 
cases, these diffracted lights hardly influence reading or record. Although the 1st and 2nd light beams of the light source, i.e., the 
wavelength range of the semiconductor laser of red and blue, are made into red (630-660nm) and blue (400-410nm) in the 
above-mentioned example, respectively, it is because diffraction efficiency will not change a lot if it is this range. Furthermore, as 
for the 1st order of diffraction of the 1st light beam diffracted light, only 1 is larger than the 2nd order of diffraction of the 2nd 
light beam diffracted light, and, as for the 2nd order of diffraction of the 2nd light beam diffracted light, it is desirable that it is 
one or more. Therefore, when the 3rd diffracted light with a wavelength of 405nm other than the above-mentioned example 
whose 2nd light beam diffracted light is the primary diffracted light when the 1st light beam diffracted light is the secondary 
diffracted light is used for HD-DVD at the 1st light beam diffracted light, diffraction -grating 16e of diffracted-light study 



http://\fvww4Jpdl.ncipi.g^ 



2005/06/07 



JP,2001-209966,A [DETAILED DESCRIPTION] 



7/8 v 



component 16b may be produced so that the secondary diffracted light may be condensed as the 2nd light beam diffracted light 
with a wavelength of 650nm for DVD. 

[0055] Using the diffraction grating which does not have to infrared rays, zero-order diffracted light, i.e., power, without using the 
zero-order blue diffracted light with red. using the secondary blue diffracted light, in this operation gestalt, the diffraction grating 
is formed in red so that the primary diffracted light of a low degree [ one ] may be used from the 2nd order. That is, the 
diffraction grating of this invention is formed so that the respectively high rate of the diffracted light may be obtained in the 
optical-path-length difference to the order of diffraction which needs blue wavelength with red. 

[0056] For example, change of the diffraction efficiency of a diffraction grating at the time of producing the diffracted -light study 
component which consists of plastic material of OZ-1000 (Hitachi Chemical) as a base material is computed by changing depth d 
of a diffraction grating to 0-3 micrometers, using a pitch P as 160-260 micrometers for the diffraction grating of a blaze cross- 
section configuration. Since the pitch is longer than wavelength enough, the diffraction grating in the gestalt of operation can 
apply the scalar theory, and since the depth is wavelength extent, it can treat it as the so-called thin film grating. In that case, 
diffraction-efficiency etam is expressed with the-one number of degree types (m is the order of diffraction). 



[0058] Among the formula, in A (x), transparency amplitude distribution and psi (x) show phase distribution, and T shows the pitch 
of a grating. In count, it has standardized as A(x) =1. Moreover, the wavelength dependency of aberration improves so that a 
pitch generally becomes fine about the pitch of a diffraction grating, but if a pitch becomes 5 or less times of wavelength, 
diffraction efficiency will fall greatly theoretically. Moreover, the effect by configuration gap becomes large, so that a pitch is fine. 
So, with the gestalt of this operation, a configuration gap of pitch Imicrometer makes 20 micrometers or more a desirable value 
as a value which corresponds to 5%. 

[0059] Drawing 1 2 is the result of computing depth [ of a diffraction grating ] d on an axis of abscissa, and computing change of 
the diffraction efficiency of a diffraction grating on an axis of ordinate. "B0" in drawing, "B1". "B-2", and "B3" show the 
diffraction efficiency of the blue zero-order diffracted light, the primary diffracted light, the secondary diffracted light, and the 
3rd diffracted light, and "RO", "R1 * and "R2" show the diffraction efficiency of the red zero-order diffracted light, the primary 
diffracted light, and the secondary diffracted light, respectively. 

[0060] As for the blaze-ized diffraction grating, diffraction efficiency takes [ the phase depth ] maximum with the period of every 
one wave lambda of light so that clearly from drawing 12 . The phase depth of a diffraction grating is expressed with these 
products d (n-1). when d is made into the depth of an actual diffraction grating and it makes n the refractive index of a 
diffracted -light study component base material. Since it is rate nR=of isometropia 1.498. if it calculates to the wavelength of 
lambda= 650nm by refractive-index nB=1.531 of a base material ingredient after this to the wavelength of lambda= 405nm. the 
depth of the diffraction grating from which phase contrast is set to one wave lambda by 405nm will be 0.763 micrometers, and 
the diffraction efficiency of the blue primary diffracted light will become max in this depth, the blue secondary diffracted light — 
the twice — 1.526 micrometers of red primary diffracted lights serve as max by 1.305 micrometers similarly. 
[0061] It turns out that the depth of the diffraction grating from which the high rate of the diffracted light is obtained from these 
things on any blue wavelength with red is the intersection of R1 and B-2. and the intersection of R2 and B3. That is, near 1.42 
micrometer used by secondary diffracted-light B-2 of the blue of the 1st wave and the primary diffracted light R1 of the red of 
the 2nd wave and near 2.4 micrometer which are used by the 3rd blue diffracted light B3 and the red secondary diffracted light 
R2 are the depth of the diffraction grating from which the rate of the high diffracted light is obtained. Since it will become about 
about ten% of effectiveness reduction if 0.2 micrometers of depth of a diffraction grating shift, in order to secure more than this, 
it is desirable that the depth of the diffraction grating from which the rate of the high diffracted light is obtained considers as 
within the limits of 1.42**0.2 micrometers or 2.40**0.2 micrometers. 

[0062] Moreover, although the rate of the diffracted light is by no means as low as about 80% also on the intersection (the depth 
of a diffraction grating is 0.965 micrometers) of the primary diffracted light B1 of the blue of the 1st light, and the primary 
diffracted light R1 of the red of the 2nd wave, if a gap arises in the depth of a diffraction grating, diffraction efficiency will fall 
greatly, so that clearly from drawing 12 . Although there is little fluctuation of diffraction efficiency if it is an intersection blue and 
near the peak of red diffraction efficiency even if a gap arises in the depth of a diffraction grating since the peaks of the 
diffraction efficiency of the blue secondary diffracted light [ 3rd ] are a depth of 1.526 micrometers, and 2.289 micrometers and it 
is 1.305 micrometers and 2.610 micrometers in red primary secondary diffracted light similarly, on the intersection which 
separates from each peak, it changes sharply. 

[0063] According to this invention, when using the lens which could realize the optical pickup which each information playback of 
CD further using the infrared laser light source and CD-R is possible, and carries out compatibility to HD-DVD using the blue 
laser light source, and DVD using the red laser light source possible with one objective lens corresponding to a total of three 
waves, and was amended in blue or the red wavelength range as an objective lens, the design eased far is attained. 
(Gestalt of the 2nd operation) As shown in drawing 13 , it replaces with diffracted-light study component 16b using the liquid 
crystal equipment of the above-mentioned operation gestalt, and the armature-voltage control circuit 168, and the same optical 
pickup as the above-mentioned operation gestalt may be constituted except having formed the polarization diffracted-light study 
component 169 using a polarizing element. Moreover, this diffracted-light study component 16 is good also as a configuration 
which has the plano-concave lens which turned the crevice to the condenser lens side. Furthermore, a diffracted-light study 
component can also have the plano-concave lens which was united with the complementary translucency parallel plate by the 
side of a condenser lens, and turned the crevice to the condenser lens side. 

[0064] As shown in drawing 14 . this polarization diffracted-light study component 1 69 consists of anisotropy optical material 
substrate 169a which formed the crevice of diffraction-grating 16e designed by the above-mentioned technique in the 
monotonous principal plane which consists of an anisotropy optical material of the uniaxial crystal of lithium niobate etc.. and 
restoration section 169b with which the crevice which consists of isotropic ingredients, such as optical glass, was filled up, and 
makes both principal planes an parallel flat surface. Anisotropy optical material substrate 169a is located in a light source side, 
namely, diffraction-grating 16e formed on translucency parallel plate 169a which a diffracted-light study component becomes 
from an anisotropy optical material and complementary translucency parallel plate 169b which consists of an isotropic optical 
material with which the diffraction grating was filled up — since — it becomes. Diffraction-grating 16e is formed so that it may 



[0057] 
[Equation 4] 
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act as a concave lens and the cross section may serve as a blaze configuration preferably. In the optical-path -length difference 
of a diffracted-Iight study component respectively high diffraction efficiency is acquired to two waves of required degrees, blue 
and red. That is, the level difference depth of a diffraction grating is set as a value with high effectiveness to blue wavelength 
with red. 

[0065] If the optical axis of anisotropy optical material substrate 169a is arranged in the direction which met the flat surface, for 
example as shown in drawing 14 . as shown in drawing 15 and drawing 16 , abnormality light and Tsunemitsu will produce the light 
which carried out incidence perpendicularly. Then, complementary translucency parallel plate 169b is formed with the isotropic 
optical material which has a refractive index equal to the refractive index in Tsunemitsu of anisotropy optical material substrate 
169a. In this case, the polarization direction where it and the polarization direction of the light of red and blue which carries out 
incidence to a polarization diffracted-Iight study component cross at right angles to nothing and the polarization direction of 
infrared light identically to the polarization direction where anisotropy optical material substrate 169a acts is used. That is, if 
infrared, main plane of polarization is made to incline 90 degrees as opposed to the main plane of polarization of other light 
among blue, red, and an infrared light beam, as are shown in drawing 15 , and it acts as a diffracted-Iight study component to the 
1st bearing ( space parallel) of blue and red and is shown in drawing 16 , the 2nd infrared bearing ( space perpendicular) which 
intersects perpendicularly with it will become isotropic, and will become a mere glass parallel plate and equivalence. In addition, if 
the direction of incidence of a light beam and the optical axis of anisotropy optical material substrate 169a are not made parallel, 
since abnormality light and Tsunemitsu arise, the optical axis of the uniaxial crystal of an anisotropy optical material should just 
incline to the direction of incidence of a light beam. 

[0066] Thus, the conditions using [ red / the primary diffracted light and blue the secondary diffracted light, and ] the diffracted 
light of the zero-order diffracted light in infrared rays come to be fulfilled by carrying out incidence of the laser of red and blue in 
the 1st bearing, and making it put ON in the 2nd bearing about infrared rays. As shown in drawing 17 , the z-axis is made into the 
direction of incidence with a rectangular xyz coordinate. A x axis The plane of polarization of abnormality light, When the y-axis is 
set up with Tsunemitsu's plane of polarization, as a means to make the plane of polarization of the light beam of blue and red 
incline to the plane of polarization of an infrared light beam As blue, red semiconductor laser LD1 for HD-DVD, and 
semiconductor laser LD2 for DVD are arranged so that the plane of composition in those laser structures may become parallel to 
a x axis, and they are shown in drawing 18 What is necessary is just to arrange infrared CD and semiconductor laser LD3 for CD- 
R so that the plane of composition may become parallel to a perpendicular, i.e., the y-axis, in a x axis. Moreover, even if it inserts 
a wavelength plate in infrared CD and the optical path of only semiconductor laser LD3 for CD-R, the plane of polarization of a 
laser beam can be inclined. 

[0067] moreover — although armature- voltage control like the above-mentioned liquid crystal diffracted-Iight study component 
is unnecessary, since an opening limit cannot be performed — the time of the light beam exposure of infrared rays offering 
[ and ] effective opening at the time of a light beam exposure of blue or red — effective opening — smallness — it has the 
opening control means which offers effective opening. If the 2nd dichroic mirror 200 is arranged to the optical path of only 
semiconductor laser LD3 for CD-R as shown in drawing 18 as an opening control means, it can realize comparatively easily. 
[0068] Thereby, the structure of the compatible player for DVD and HD-DVD can be simplified extremely, and miniaturization low 
cost-ization of pickup is attained. 
[0069] 

[Effect of the Invention] According to this invention, the diffracted-light study component in an optical pickup And it sets to the 
optical pickup equipped with the diffracted-Iight study component containing a diffraction grating, red. blue, and the infrared light 
source — a preparation — About the 1st and 2nd light beams, the primary more than diffracted light is condensed as information 
reading light or an information record light through a condenser lens, the 3rd light beam — zero — the optical disk or recording 
surface from which correspondence wavelength differs since the diffraction grating which the cross section which makes the 
following diffracted light condense as information reading light or an information record light becomes from the irregularity of 
serrate or a stairway configuration is used — receiving — record — a refreshable miniaturization optical pickup can be obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline block diagram inside the optical pickup of the operation gestalt by this invention. 

[Drawing 2] It is the partial notching perspective view of the diffracted-light study component in the optical pickup by this 

invention. 

[Drawing 3] It is the fragmentary sectional view of the diffraction grating in the optical pickup by this invention. 
[ Drawin g 4] It is the fragmentary sectional view of the diffraction grating in the optical pickup by this invention. 
[Drawing 5] It is the partial notching perspective view of the diffracted-light study component in the optical pickup of other 
operation gestalten by this invention. 

[Drawing 6] It is the partial notching perspective view of the diffracted-light study component in the optical pickup of other 
operation gestalten by this invention. 

[Drawing 7] It is the fragmentary sectional view of the objective lens unit in the optical pickup by this invention. 

[Drawing 8] It is the fragmentary sectional view of the objective lens unit in the optical pickup by this invention. 

[Drawing 9] It is the graph which shows change of the wave aberration to the infrared zero-order diffracted light to the blue of an 

objective lens unit, and a red primary diffracted-light list. 

[Drawing 10] It is the fragmentary sectional view of the objective lens unit in the optical pickup by this invention. 
[Drawing 11] It is the fragmentary sectional view of the objective lens unit in the optical pickup by this invention. 
[Drawing 12] It is the graph which shows the relation of the depth of the diffraction grating of an objective lens unit and 
diffraction efficiency in an optical pickup by this invention. 

£&Cawmg_J_3l It is an outline block diagram inside the optical pickup of other operation gestalten by this invention. 

[Drawing 14] It is the partial notching perspective view of the diffracted-light study component in the optical pickup of other 

operation gestalten by this invention. 

[Drawing 15] It is the fragmentary sectional view of the diffracted-light study component in the optical pickup of other operation 
gestalten by this invention. 

[Drawing 16] It is the fragmentary sectional view of the diffracted-light study component in the optical pickup of other operation 
gestalten by this invention. 

[Drawing 17] It is the outline partial perspective view of the important section in the optical pickup of other operation gestalten 
by this invention. 

[Drawing 18] It is the outline partial perspective view of the important section in the optical pickup of other operation gestalten 
by this invention. 

[p£a. w itlS.JL?l It is the outline partial notching perspective view of the diffracted-light study component in the optical pickup of 
other operation gestalten by this invention. 

[Drawing 20] It is the outline partial notching perspective view of the diffracted-light study component in the optical pickup of 
other operation gestalten by this invention. 
[Description of Notations] 

I Optical Pickup 
5 Optical Disk 

10 Optical-Axis Joint Prism 

II Dichroic Mirror Composition Side 

13 Polarization Beam Splitter 

14 Collimator Lens 

15 Quarter-wave Length Plate 

16 Objective Lens Unit 
16a Condenser lens 

16b Diffracted-light study component 
16c Holder 

16e Diffraction grating 

20 Photodetection Section Light-receiving Side 
26 Actuator 

30 Controller 

31 Error Detection Circuit 
33 Drive Circuit 

LD1 The 1st semiconductor laser 
LD2 The 2nd semiconductor laser 
LD3 The 3rd semiconductor laser 
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X5 iHD-DVDXrtDVDWf^^^liStait 

[00 2 9] 0tJT*&^- 1 6 e 14, »XI±#l:Stt LDfl U->- 

T-l 6 efi, DtfVXl 6 a £:ffLT, #,fttf#fco 
^ r tt 1 *«±© 0ST)t SrflMtBEIfc* X »±ttf «IEt*3t t 

[00 30] |g#Xtt|S|fl9;BfS^W|sl5Tt&^ 1 6 e © 

So Hftfefc^o-C, *©«)lcXu— X«:7gj*Lfc#B 

»*"C*«. *»»Xu-XxttXW"-X7l*:R*£Sfc 
HJ&£rffi^UT*5#, Itm^Xfi^io^S 2 Pi£-eig 

5. UlSft&^-l 6 e©»ffi7!MKtt*©B-Cl>J:<, ■€■©« 

[0031] i^frP3*fc©'-**— ^©isSTte 

t-TSo EJrJfc^JU-WJtfy^-tt, Dflu-vX©^ 

xw&m&.**y.*imk., Tj^tmrnmno. 6m 

m*>P>l. 2m^©»V>^«IE-r5^#t^«fc-rJ;5 
K1RW-3*VC1^5. C DS£B#© N A 3 fc it) Icfl 
±Ei*!«&tf^«««lc:-Crt^«-eoEPpr«£E©BIS-C 
fr4 5o 

[0 0 3 2] ln]tfr&T-©Xu— X©gSS£teyT©J: 9 K 
.TV»5«fi-OJBST**ni:-*-5. <£ffl-T£ #«£©}£* S: 



70 

[0 0 3 3] 

mi I L=M • 1/ (n 1 c-n) 
t£oT, #tt*-<?±ia5*;*»fc-*-J:3fc, L, M, n, 
n 1 c ££*5i&S;6 s <fc5o r d-efl££e©a#T*n 1 c 
14, 4-*.<5WTTmffitJ:oT»bU, tOf^Cttn || 

iSE) OMOftihS. «±©ri£B§£;LT, H 

[0034] tt#iii jjtiaiffjtv **Hio»iaift3t, 

T'u-Xftlti UTffltfr*i3ot-5:n = l. 5©7;*-h# 
y-^-i/^^S 2 PSrfflv\ m&ttftb LTtt^A^tt 
©ZLI-5 04 9 (nlc = l. 5~1. 7) 
f4\ HD-DVD©f^lil = 0. 4ym, M= 1 , n 
= 1. 5, n 1 c = l. 7&©T\ L=2/ i mt4!) < 
DVDCDWraiH = 0. 6 5pm, M= 1 , n=l. 
5, nlc = l. 74©"?, L = 3. 2 5/jmi45 0 
CD©i^lil = 0. 78(1111, M=0, n = 1 . 5, 
20 n 1 c = 1 . 5 i: 45 0 

[0035] :ortH, Xu— X8S$Ltt*t>J?t* 

DVD©L=3. 2 5 Mml£R5g1-axfJ&< , HD-D 
VD©SftO. 4 MmldttLTlin l c ©ffi£ 1 . 6 2 
3 fci-*i,tf±fB*«r*£1-5. 0 2 ©IslSf3t#^^ 1 6 
b ©*j£fc*5^-C\ KAJI<Z>JRJ*tt:±GL J: 9 fft^ £ 
sosa^K-e, 5 ~ 2 0 n m®K©^)¥(C|gi£-rSo x/ 
^^^tS^SS^ffliii^O. 7 mm— 1 . 1 mm^ 

[00 3 6] El 2 \Z7jk-t X 5 Isief^ 1 6 e T©^ 

e^ttfcis^SBjmisi 65bt, *>b*5. ^pjms 

16 4, 165^ <D||J¥f±SWmag#T'}ta5[e]tfT b 

€il65a, 16 5b»i, Jfiic LTHJIS-PP 

*Bi-5«E«»l3Kl 6 8-t*4i?*)«ffift!l»*gl!tfi8tt 

©»*©^*ISiiffRScK:*tL-c-tlx-P^K^lHl»fSai* 

40 EWfft»4«*.tf, #i:*JC»U-Ctt0JJtig»T*6il^v 

[00 3 7] IH 2 IC^1-«t 9 IC, E»T)t#«^ 1 6 b it 
^Sr*iitcUfc¥Dau^Xl 7 OSr^UT^So 02 
T*(i¥B UVX 1 7 0 ttEUf#1&*?- 16b ©Jt^WT 
«tlc|2e$tv*3t^vXl 6 aflUfclHlBSriaufCV^S 

Ell 9lc^i-«t5l-, *^-©jK»Sr#J»i-«««l 
6 5a SO 1 165b Ifetf HIBSrlfr?- 1 6 e Sr^WiSE 
^©jg^ttt^tg 1 6 l±|^R|fC» VBDU-^Xl 7 0# 
B«r3t!Wtl^ 1 6 b ©3t*«J±fl£tc*5^-C*««»ci!fl» 
so SrlSltf-CiaSSttSwi t.»*UV\ (MIUVXI 7 0(4 
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4. ^^©ffiti. Sitjbottfii^lli? 
Bo^lBHB-efcs. Eii^yxi 7 o ^iSIIhiSt 

nisj *m&*mm-tz> x b cijstsr t t-e* s 0 

BBS-ett-iWbSixfcDfl^Xi 7 l ttlUSf*^*^ l 
6 b03t*WTflE«fc{iC«Ljl3tev^Xl 6 afllllc*:© 

o \z.7T^rX 5 fc, D9f%44IT- 1 6 b <Dftm#)±mw\z 
ttB L T3t»« fc MSB & fit It T^^roSitftSS £ 
<bi"*ri:fC#5. IS|*f%¥X?-l 6 bOSKtrDDi' 
fXte-f-* r t f±, *A«l^SrB^Lfc*3tv>'Xi 6 

[0038] Heic^-t-istttftiaw*** 

fl6b <DiS3tet£©¥« 1 6 1 (DXMm&MK => y * - 

Rthti-ixtf» ft*wyXi 6a«uyXSrf<;i 
a*-?**. ±!E©wvX^il3^3fc^i^©fSfH*3& 
S©-tn^ix©^ft=^*s^-C, *ftu^X£^#>-Ctt«g 
Sr«Si"5J:5^3t«>5. ^©3S*tt, ftjfcui'Xi:!!] 
ST^Ht^F-©*^©'-*?-^ £*>&a»©ft*"T»rei3cO 

0»E*r*©iia*-'S'to*, *t^tt#2*lo»r*, *l& 
EJf3tx *^0?Jtia^3t35cif©»*-fi'*>**s?rii-C*> 

[ o o 3 9 j E*r3t^«^ i e b it^mmmm 1 e 5 
aatF*on«K»i«*ii,fcai«awm«i 65bti 

1 6 4 t ©DQ£ffiAJ| 1 6 3 Sr^A/fc*«3tT-fc5 
COT?, ftffil 6 5a ijS9§®Sl 6 4iM*L< 
16 5b £3£ttBl 6 4 irUg^SCtdfgJESrfpAp-t-^ 

t , m,mmmw>K x y , ia*r%¥X?- 1 6 b »*&© 2 

[0040] 111 7 tC^-Ti 5 tc, E»f3t**iF- 1 6 b 
fi. 165a. 165b lcp|— ®E^EPAP1"5 w 

fcJCfcoT, JKAJRl 6 3&$>&&mnMl 6 5 a<D^ 

6 5 bics&amffifcfttOD-rsr tizxix. m&mi 

6 3*5^^igpj^i 6 5 a©*tt«rjSiB1-<&#©fijfc 
^fSjSrfdfeSIH^l 6 5a Sraig-f53tO«3t*lfiI»= 
»LT90' @Jf)tf«f 16blit 



(7) 

12 

LT<^5„ Lfc*5 0 x, 200^16 5a, 16 5b 
-®EPPAPi-5 r i: »c «t t) % uyX l 6 a © JlJSblft 

8»i#Xtt#ofiSlti^k:fi+*SWmffii 6 5 ajtfS 

vtmwwMi 6 5 bKin-mffi&fWinu #*©naiti* 

»Cfii3f®@ 1 6 5 a x 1 6 5 blC^5®ES:EPiP-t"5 
fMPSrfcf . tixfc J: 9 . Eftyt^m* 1 6 b a\*imx 

10 [0041] mmyt^m* 1 6 b ommz^x 

$*tfcn*fcf±» ftx^**©«?S£SfcSiJ-r53MtS: (H* 

Wii]«**S3^hn-7 3 0^tti(&Six5. 
f-f^^WDtnyhD-^S 0 #®EfM$)|Elg& 1 6 

S!«mMl 6 5a tSttSBJmUl 65b Sr^UTjftft 
Si 6 3»cR]bI-T5 0 
[0 0 4 2] r<DteJC, ffiA^ll7«EEOR]0K^nie 

liwSitffi 2 0 ©$3te3te*#fif fc**U:*5 J; 5 twf— 

^©tf^SMtSfil 16 5a t g&KS9im@ 165bC 

t>, «HHg©«>tii2 0i>e>©RF«»^»^y^«:?!rt 

[00 4 3] r©«t 5^at6Sr ; fr-f-5^t'->^T2'7 0 i: 
Ltv (4 0 5 nm) tdMUTtt 

30 l&|sltff3fc, # (6 5 0 nm) iZttLXiXlfrEVrl/t, 
mft (7 8 0 nm) fc*f LTttO^lelifT^SrffiofclHliFf 

#(iW©4 0 5 nmtliNA=0. 6 1ff-f^^SS 
ffO. 6mm"Cfc!), jS©6 5 0 nmTI4NA=0. 6 
Off-f^^ISilO. 6mmT*fet), *^©7 8 0 n 
m-ei±NA= 0. 4 SX'T^T-tW&Wl. 2 mmT'fo 

So 

[0044] ##ffi©** ^X©3te««fc¥BD© 
fc 0 ioT, ^1 DiSU s ^2ffiHlHl5Tjt^^©AltS 

Rvmftmxh <o , ^3ffiso j m4ffiii*)tuvx©A 

So 

[00 4 5] 
[«.2] 
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13 14 

[0 0 4 6] (ffiU Z : SAGi, R : *ttfgBISfc<l> (r) ft, tt#S#3 "C**ix3o 

K : P3«t«a, r : A S i : [0 0 4 7] 

a) * [ft3i 

0> (r) =:A)r^(OF0+ DFlr 2 + DF2r 4 + DF3r 6 + £>F4r' + DFSr m ) 

[0 0 4 8] ((a U dor : EWftR. *o : &ft^ r: 5K*5 9-C*>5 0 
Jtdfci^O^tl, DF1-DF5 : ffift) [004 9] 

a mm- *ttfc***iB ^^f-^ «* 1 - 3 ^ <t * [* 1 ] 



[0 0 5 0] 





mm** 










1 


-44 0000G0 


1 onooon 

1 .uuuwu 


1 .OUJiJtf 




2 




0.300000 






3 


2.161300 


1.798000 


1.605256 




4 


-17.079390 


1.000000 






5 




0.600000 


1.621082 




6 




0.878702 V 








★ ★ 


[*2] 














AS2 


0.000901 


-0.000738 


0.008569 




AS3 


-0.000189 


-01000211 


-a0O3385 




AS4 


7.7143e-05 


-0.000123 


0.000760 




AS5 


-2.3S08*-06 


2.9546e-06 


-6.4927B-05 




<K> 


325.035360 


-0.4 18560 


17.3629B1 



E*T3t*fll«»IR3tXttflMSE»3fctUTjft3tL» 

ft^-tt, #lco^TfiW^lHlST!^ic©Sl)tt'-A|H]Sf 
Ttt-t ©HKi^EHffiMR J: t» &lk<z>\B}$xlkm<D%i 2 * tf- 

[oo54] raw**** 1 e b vteimtei- 1 

6e(t 01 Otd^i-J; Sft4 0 5nmOffeffl 

WWMs^XttiMMMbfci: lti*VyXl 6 a 

tc s M*£ia*ift?- 1 6 e fit. B 

1 1 5 0 nm©gfe©g23tf- 

A^Sii-TSi:^, Sfll3fct*-A@^ft©2&[5]iJTftJ: 
9*6&<D l &ls]tfT3fcR 1 flmSS&ttXfiiffi$8fE&ft 

3fci-5<fc JBritei-uS. rttfj^g-, ^cDO&lelifr 
}fcR 0 StfiS&lEltlTft&mcffw 0 1 &@t»T3t B 

r H 0 tfrft fi±S£ fi±fB&IC fit li t A/ £f&« U * V \, 

±%&m-eft%,m<Dm i &u<sg 2 * ^-A-r/iip*>^ t w 

eo¥3M£u— ifw&ftSSllfii^i-i^H* (6 3 0-66 



[0 0 5 11 
[«3] 





mm 


DF0 


-0.000200 


DF1 


-0.003646 


DF2 


0.000172 


DF3 


-0.000103 


DF4 


3.2853e-05 


DF5 


-2.2250e-O6 



30 



[0 0 5 2] 0 9 JC, 'fehtltcttyois^X^-y h(DH 
D-DVD Ofcx-f X?m&0. 6mm, JftffltjfcftA.* 
4 0 5±5nm) (C*fi"5 ftSiRH^^bA, DVD 40 

Ofcf*-f **J¥*0. 6mm, )tSiSS^ = 6 5 0+l 
Onm) fc#1-5&ffiifcH<0Xfl:B, CD Otr-f*^ 
J?*l. 2mm, 3fe«S^=7 8O±10nm) C>(t 

mmzitn±v<o&mum& (rms u> ) £to 

0. 0 7 kSXT\z.mjLbtiX\t*&. 

[0 0 5 3] CI CO ±51^ *«W<OEI»ftHF-tt, ftJt^ 
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Onm) . W (4 0 0~4 10nm) t LT^S**, d 
CO^fflTfelxrflHlST^^^:^ < ^t-f 5 ^ t tfte^ti* 

f4, »2 3te*-*lim3te©«2ia$flfclftJ:9 1 
<, ^om2 3tt*-A|el^f3tco^2iH]ST^filW±T 
&5:iA^U\ .tot, mi^;t*-AlH]JT^;d5 2 
»S«r*-C*)4i:tJB2 3tK'-Aig»r*ttlftllI»fifc-e 
*>3±!S©0iJ<Dtefc:, HD-DVDffl«S4 0 5nm 
CD 3 ^Ielgf3tS:^ l Jt t*- AIal*f5t»-ffl ^fctfDVD 
ffl»-Scft6 5 0 nmC0^2?tt'-A[HlgT)tt LT2&ls] 

mft&Mx.£nz>£o\z^ m^x^m* i 6 b 

[0 0 5 5] r ©*»»llB^»i**K:*j- u o <^co[H]Sf)t 

tfcOEtfrftSr/Bi^-fK:. #©2&co[5]#T;)t£,BH\ 
f4 2#:4.<5 lo^jfc©^^^^^ J: 5t» El$r 
lfr¥-rt:»jS 3*1/0*5. -ftcfrh. *&W<D®mfe* 
(4, ^©)t&*g£, SJ*iW<o«*^&»fclIISflW8cfc 

[0 0 5 6] Wjfcrf, T'u-XWrffi^codltfT^Sr, 
f-y^PSr 1 6 0~2 6 0 umi LT> [e1#t&^-cd^£ 
dSr0~3/*m^»bS*-C, SWt LT^J^fiOZ- 
lOOO (Bfift*) 7" y 5 Eltfr 

Sr^tHUT^^o mM<DBm\z&vz>\mm&*ii. ^© 

[0 0 5 7] 
[$fc4] 

^-l^^(*)exp{«<p(Jf)}exp(-i^y^>ic I 1 
[0 0 5 8] St", A (x) (t3ififi(B^, (x) 

5„ ft-Sl:ib-^tliA (x) =1 t VXfflj&Ab Ltv» 

[0 0 5 9] 0 1 2 (4, 8ttt£laI*rtt?-0&£ d . fttt 

<£© "B0" v "Bl° , "B2", "B3" tt-tft-P 
*v#©0&lElSrtt, HKEHWt, 2^lHlST3t, 3 JJfetHltfT 
3fcOEl»rai*«r, "R0° , "Rl\ "R2"»i-tix 
■?ix*©0^lH]Sr3fes l*lll9r& 2 KEtfTftwHST^i 



(9) 

/<? 

[00 6 0] 01 2ft»&n&ft>ftJ:9IC, ^U-XffcL 
fcBWfft^-ttttttSi* 1 ft* A. tt©W»|-eiII«r3b 

01ff»T-©«BS. ntrlHWr3fc*>l*WW>«»*i:i-a 
t s Ztlbvmd (n-1) -CSSftS. Stf^=40 

5 nmKML£W*tJfSfWS#T^nB= 1- 5 3 1 S 
*1 = 6 5 0 nm(C*fL[RlffltlT^n R = 1 . 4 9 8 7?$) 
5©t> r^P>tHSEi-5t 4 0 5 nmt?tt^il^ life 

io SA.tC/.CSlHlST^W^^fiO. 7 6 3 miiiT% ^©#5 

HWSMff*©igjrab*!P**teft5 0 #©2& 

@i>T}fcf4^-©{g© 1 . 5 2 6/i in N IH^td^cO 1 &|HltfT 
3tf±l. 305(imt*f^t!i5„ 
[0 0 6 1] ^tub©rt^5>. #iW©^-f*b©ifc5: 

B2©^ R2tB3©^tS)5ri^5 0 o 

* 9 9 1 ftft©#© 2 ft0ST36B 2 Xt«B 2 &«©#© 
lftlslSr^Rltftjl. 4 2 (i m#ii 1 W©3&|el 
Sf3tB 3SU ! *W2^Islt)T5feR2T-^5 2. 4/imttiS 

©St $ 14 0 . 2 M rnTttS t +*%<tt©a*«^K: 

# fetuS mST*&^-©ai$*S, 1. 42 + 0. 2(imXtt 
2. 40 + 0. 2)tm©iSirtit5rti5jftU». 
[0 0 6 2] Hll 2*^M5>*^J:5»w x gllft 

©*<Dl*igST*B l&tffg2fcft©*©l&ls]#r}fcR 
1©£,£ (!a]ifrt&^©SS£f4, 0. 9 6 5dm) ICjoV^ 
■Ct>» @*T3t**S8 0%aflEi:*LTfi<tt4v^» '> 

so #<®T-rs 0 #©2&&tf3&leltf3te©[gtf&3a©fc:* 
— *f±»3l. 5 26/imM ! 2. 2 8 9^7?, [Bit 
Ki*©UJtRtf2ft|Hl0f5fc-ettl. 3 0 5/zm.Rtf2. 

6 1 OMmtfcSO^ mxte=f-<Z>m£\Z-th,&±lX 

tWAtj«iii©ia*fSb*otr— ^isfifo^-efcttff. m 
«f s**©**)* 5 ^* w . t°- ^ *» e>«H* 

[0 0 6 3] #«eufc:J:*tff, tf-JtjRSrffi5 
HD-DVDt*<Ol'-f-*Mt5DVDi, K 
lc, iWMiu— ^JtatfrftiCDA^CD-RO-tivt 

(^2©Hife©^fig) 01 3K3«-fJ:5K. JblEHife^ 

HIS 1 6 8fcft*.T, «Jt»?-Srfflv^«3tia»r3lfi*« 
fl69 ±.&mH&Mffib B-O* f y ^ 
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[0 0 6 4] B14 tc*H-«fc 5 fc, i>A»5«3tl31ff3t^ 

6 9tt, -*7 h mv?-'?j>-tet*<D-mm£k<Dg i jj 

Sl69at, ^«^©«f 
©Ba$Bt^«tUfc3fE*S81 6 9 b i^bfcO. MiffiSr 
¥tr¥Et Lfct©T-fc3„ Jl^ttftWftSS 1 6 9 

tt\ Jl^ttJt^W^bftSajtttWWSl 6 9 a± 

4f*tt3t^*m*»b*5«*l«ja3ttt¥tf¥<Rl 6 9b 
0**^ 1 6 e liDfl UVXi Utfff L 

[0 0 6 5] 121 1 4 Ic^-fJ: 5 a*ttft**m*B 
1 6 9 a©ft¥«4:M*li*©¥ffifc»<>fc2ri6jfc:E« 
SEK Alt LfcttttB 1 5jfcO»Hl 6 1^1" J; 

6 9 a©**H*Jlt5a»f*t«SEL-V^JB#f*4' 

l«Ik:*tUT»±-tHiESrt-5«3t*l«iI*rtt5. 

-frHrf, Ell 5 (c^fi 5 Wi#©IBl#ti: (*RS 
¥tT) fc:#LTtt@*fft5*?i:L-Cf1sJBU El 1 6 K 
*;fJ:5fc» *iti:E£1-5#*©*2#4flr (Mli 

t*- A © Alt* 1*1 lc>it Mftft L T 1/ \ft,tf <fc V \ 
[0 0 6 6] r©«fc5»^ iitrow-fii^i©^ 
TAltU #0.fco^Ttt3B2©;frtt-CAItS-fr$wi 
lei t) . l&Hllfafc, #f±2^ls]Sf^ # 

fl-li 0 *E»f3fc©iaifr3t4:flE 5 *fl=#»fc § h5 i 5 \z 
01 7(C^i"J; 51-, E^xyz^gUdTztefcAlt 

*«j£Ui«§£\ ***©*K'--A©«#a5«:**©* 

g©HD-DVDf^($U-fLDl tDVDm 
($u-fLD2Sr, ^ix<b©u— tf^JctJIt 



(10) 

&xmz¥ft\z%5£ 5»-fiBttU*»o. Ell 8fd^i-«t 
5K> MOCD, CD-Rffl^3SfrU— !fLD3S:-?: 
©S^ffi*Sx«HcaEBP*>yttl-¥tTJc:^5«t 5 icgeSi" 

LD3^c»t©)t?SlCjKfi:«§r#AbTt>, U— if#©« 

[0 0 6 7] ±E©«*HJfr3tW?-©J:5fcm 

to »3t t-- a jmmzt&ravi a «t •? /Mesons n srts 

fiEll 8{C^i"i 5fc. CD-R|#|ftu-fLD3 
[00 6 8] rirfcj;*), DVDSO'HD-DVDf © 
[0 0 6 9] 

o^Ttt 1 &«±©BW#«r*«R»3teXttflraiBftft 
tLt«)tU M33ttr--fc.fco^Tf4ifn2fc©lHlSf)t 

«»«Xr±Rta»*t©l!fli!!i*» fe> 4 5 0tlT*&^-£ffl 1^3 © 

W± "TlBfc/hSMt* tV^7 y X§r»5 r £ 3. 

30 [Eiu *%m^&%%mm<D%vytTv-7\hn 
©«BS«^Ei-ei)5o 

[EI2] ^WKiSat^y^Ty^KJaJtililST* 
^^©«5H!Mc#4»ia-C*>5. 

. [EI3] *»WlJ:«tSJtf y^Ty^C*jlt<5[glJT* 
^-©SB^»fffiE]T*fc5o 
[EI4] *&WlZ£Z>ytt°-y!7T-y7\ZtSl l tZ ) \Eim& 

[ei 5] *&w\z£z>i&(DmMmm<DKt'-y?Tv 

S E»f3t#5g^©a5^0^«E|-eib 5 . 
40 [El 6] &&Wlz£Z>m<DmMMm<Dyte-y?Ty 

[EI7] *38Wfc«t5*K , y^Ty7'IC*SJt5»«9U 

yxa^y h©gs^»fSEi-efc5o 

[E18 ] ^BJICiS^t-s/^Ts/XlwfcttS^u- 

[El 9] MtiuyXa= y Y<F>m^tf : fa<»\®m$\% 
mmzmn-n o *H9r3tfc«i-5*iiJRS©*fl: 

[Ell 0] ^BJICt^Ttfy^T-yXlCjottSM^ 
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[01 2] *mmz.tL*%\*y9Ty-7\Zto\)Ztt<ti 

[Ell 3] *»WfcJ:5«i©SQfi»lB03te!/^7'y 

[12114] *ftm^£Zfa<»9&mifc<r>%*yirTy 

[015] «fc 5<l!lW»JS^flg<07t e^7y 

[Ull 6] *»W^J:5tt03Ett»«03ttfy^Ty 
yjcfctt 5 (el^#^(Dg|5^»rSm-Cfc 5 0 
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